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Abstract
Complexinformationsystemsrequireamethodologyfortheirdevelopmentina
structuredmanner .M anydifferentmethodologiesexist,eachsui tableforaparticulartypeof
application.Inthisreportwedevelopataxonomycovering14differentclassificationfeatures
formethodologiestargetedattheworkflowarea.Featuresidentifiedincludeconcerns,
methodstructure,datagatheringmeans,pe opleinvolved,notations,decomposition,policies,
reuse,adaptability,flexibility,exceptionhandling,methodoutput,CASEtoolandquality
assurance.Thecapabilitiesofanumberofmethodologiesareexpressedintabularform
relativetothistaxonomyf orworkflowsystemsandtoamoregeneraltaxonomydealingwith
bothhard -andsoft -systemaspects.Theresultsshowthatthereisnomethodologythatcovers
allofthetaxonomicaspectsidentified.OrganisationalProcessModelling(OPM)andSoft
SystemsM ethodology(SSM)arerelativelystrongonsoftaspectsandweakonhardaspects.
UnifiedModellingLanguage(UML)andUnifiedProcessarerelativelystrongonhard
aspectsandweakonsoftaspects.StructuredSystemsAnalysisandDesignMethod(SSADM)
isp erhapsthemostcomprehensivebutsomesoftaspectsareomitted.Thecombinationof
techniquessuchasUMLandWorkflowisidentifiedasawayforward.

1.Introduction
Itisgenerallyacceptedthatcomplexinformationsystemsrequireamethodolgytotake
theirdevelopmentforwardfromtheinitialrequirementsofuserstoanimplementeddocumented
functioningsystem,whichsatisfiestheend -usersinitsfunctionalityandinterface (Beynon-
Davies, 1998).Manykindsofmethodologieshavebeenproposedsince the1970sintheareaof
systemsanalysis( Hawryszkiewycz,1998). Aglossaryforsomeofthecommonly -usedacronyms
isgivenattheendofthisreport.Thelargenumberappearstoresultfromdifferentproceduresin
thevarioussoftwaredevelopmenthouses andthevaryingappropriatenessofparadigmsfrom
applicationtoapplication.Itisprobablytruetosaythateverymethodologyhasatargetareaof
application.ForexampleStructuredSystemsAnalysisDesignMethod(SSADM)issuitedto
implementationin atransaction -orientedrelationaldatabasesystem.UnifiedModellingLanguage
(UML)issuitedtoimplementationinanobject -orientedenvironment.
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Initiallymethodologiesconcentratedontangibleaspectsofuserproblems,thatis
concepts,whichcouldbe readilyrepresentedbyprogramcodeanddatastructures.However,
suchaspectsformonlyapartofthewholeuserproblem.Ineffecta nyinformationsystemhas
twoaspectsnamelyhardsystemandsoftsystem.Thehardsystempartincludesseveralelements
suchasdata,events,processesandinterfaces.Thesystemalsoneedssomeresources(people,
moneyandequipment)toachievetherequiredobjectivesthatshouldpossesscertainqualities.On
theotherhand,thesoftsystempartincludesseveralelements suchastheidentificationofthe
problem,theuserinvolvement,theorganisationalstructure,goalsandpolicies,theemployeejob
satisfaction,differentpointsofview,theemployee’svalues,andthesystemacceptabilityand
usability.

2.Characteristi csofParticularApproaches
2.1OPM(1999)
 TheOrganisationProcessModelling(OPM)methodofWarboys(1999)dealswithsome
elementsofbothhardandsoftsystemsaspects.OPMcoverstwoofthehardsystemelements,
whichareeventsandprocesses.Ithas adifferentapproachtomodeltheorganisationorthe
systemprocesseswhichisthroughidentifyingtheinteractionbetweentheagentsthatcarryout
someactivities(processes)toachievetheirgoals.Wecanconsidertheeventsasthenecessary
motivationstoachievetheobjectivesofeachagent.Sotheeventistheagent’smotivetoachieve
itsgoal.ThedeficiencyoftheOPMmethodisthelackofdatastructure,whichisimportantinan
informationsystemanalysisanddesign.Themainpurposeofthisap proachistoprocessthedata.
Alsothedesignoftheinterfacesisnotconsideredandthereisnoidentificationoftherequired
resourceorqualityassurance.
Ontheotherhand,OPMcoversmostofthesoftsystemelements.OPMdefinesthescope
ofthepr oblembyusingthesystemmodel.However,theprocessobjectivesmightbeusefully
analysedthroughthedecompositionofthedifferentgoalstoestablisharelationshipbetweenthe
objectivesandtheprocessesthatwillsatisfythem.Also,OPMpromotesthe involvementofusers
todefinetheproblemsituationandgathermanyimportantaspectsaboutitthroughinterviews,
discussionsandworkshops.Moreover,theOPMmodellercommunicateswiththeusersto
validatethemodelsandthefinalsystem.Itisnecess arytocarryoutareasonableevaluationofa
processtodefinethevaluesoftheorganisation.Soiftheorganisationisconsideredtobean
efficientutiliserofresources thenamoreTayloristemphasismaybedevelopedbythe
organisation.TheTaylorist approachcomesfromFredrickTaylor(Taylor,1911)whoisthe
pioneerofmechanisticmodelsofanorganisation.Hetriedtoapplytheprinciplesofscienceto
theorganisationalprocess.Hebrokedownjobsintothesmallestpossiblepartsandusedtimean d
motionstudiestoidentifythebestwaytodoeachandhowtofitthemtogethersothatthewhole
taskcouldbedoneefficiently.SoTaylorismcanbeseenasreducingworkerstopartsofa
machine.Modelling,ingeneral,helpstodevelopagreater unders tandingoftheorganisationand
itsrelationshipswithothers.Therewillbeinevitableconflictsandhiddenagendasthathavetobe
resolvedifpossible.However,ifconflictscannotbereconciled,theapproachoftheprocess
modellerwillbethewaytha tisacceptabletotheprocessowner.Ifthisisnotpossiblethe
modellerneedstochangetheprocessinawaythatmaybeatvariancewiththewillofitsowner.
OPMisbuiltaroundtheideaofdialecticstoresolvethedifferencesbetweenthemodelsto
encouragesharingofviewpointsbetweentheproblemstakeholders.Thedialecticreferstothe
debatenecessarytoresolvethedifferencesbetweentheviews.OPMmodelsthedifferentpointof
viewsfortheproblemsituationbyusingtherichpicturetechniq uefromtheSoftSystem
Methodology(SSM).InOPM,itisadvisabletousetheestablishedtechniquesofSoftSystems
Methodology(SSM)tospecifytheemployees’goalsandviewsintheorganisation.Inaddition,
OPMsupportsthesystemacceptability(thesy stemshouldnotthreatentheintendeduserstouseit
toachievetheirdesiredwork -relatedgoals)andusability(theintendedusersshouldbeabletouse
thesystem)byrelatingthesoftwarecapabilitiestothetasksthattheuserswanttoperform.Thisi s
donebymatchingthestructureoftheusers’tasktothestructureofthesoftwaresystem.Among
theproblemsidentifiedwithOPMare:
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• ‘Theorganisationalgoalsandemployeevalue,locatedinthesocialcontextofasystem,are
emergentandnotobjective lyavailable.Theyhavetobedebatedbeforetheycanbe
articulatedandemergeasrequirements’(Warboys,1999).
• ‘OPMdoesnotattempttodealwithallaspectsoftheproblemofdevelopingsoftwareinan
organisationbutcontinuallyinterfacestothoseas pectsjustbeyonditsremit’(Warboys,
1999).
• ThereisnofacilityinOPMforsupportingtheemployeejobsatisfaction.

2.2SSADMversion4(1990)
 StructuredSystemsAnalysisandDesignMethod (SSADM)isadetailedmethod,which
coversalmosteveryeleme ntoftheinformationsystem(Duncan,Rackley&Walker,1995).It
includesmanytechniquesthatdealwitheachaspectofthesystem.Thelogicaldatamodelling
presentsthedatastructureofthesystemandthedataflowmodellingdefinesthesystem
processes.Also,theentity -eventmodellingspecifiesthesystemeventsanddialoguedesign
depictstheinterfaceanddialogueofthesystem.Finally,therequirementscatalogueholdsallthe
requirementinformationaboutthedevelopmentsystemincludingtherequ iredresourceswhich
aredefinedinthefeasibilitystudyorthebusinesssystemoptionstepsandthequalityassurance
whichensuresthatateachsteptheproductsatisfiescertainqualitystandards.
SSADMalsodealswithsomeofthesoftsystemaspects. Theproblemtobesolvedis
identifiedatthestrategicplanningstagethatstudiestheorganisationalrequirementsanddefines
thebusinessareasthatneedtobeimprovedandspecifiestheirprioritiestotheorganisation.So
SSADMgetstheresultofthe strategicplaningregardingthesystemthatneedstobedevelopedor
improved.SSADMstartsbystudyingthefeasibilityofthesystemtodefineitsoperational,
economicalandtechnicalfeasibility.SSADMdocumentsthesedecisionsintheRequirements
Catalogue(RC).Theanalystalsoidentifiesotherproblemsthroughdetailedinvestigationofthe
currentsystem.Moreover,SSADMsupportstheuserinvolvementthroughtheuseofinterviews
anddiscussionsintheidentificationofthesystemrequirements.Theus ersreviewtheproductsat
eachstageinthedevelopmentlifecyclewiththeanalystavailabletoidentifyanydefectsinthe
requirements.Thereisanewtrendfortheusertobecomeafullmemberoftheprojectteam.
Also,theorganisationalstructure,g oalsandpoliciesareinvestigatedinthestrategicplaning.
ThesearedocumentedintheProjectInitiationDocumentthatisusedasthestartingpointin
developingthesystem.
Inaddition,theusersinteractwiththeanalysttochooseappropriateoption sfrom
BusinessSystemOption(BSO).BSOdescribeswhatthesystemshoulddo.Theanalystpresents
manyoptionsfortheuserstochoosefrom.BSOincludessomeaspectsabouttheimpactofthe
systemoncustomersandtheneedfortrainingtoincreaseemploy eesjobsatisfaction,
acceptabilityandusabilityofthesystem.AlsoSSADMdocumentsthedifferentviewsofthe
peopleregardingthesystemintheRequirementsCatalogue.Theseviewsaredocumentedas
requirementsforthenewsystem.Finally,theinvolve mentoftheuserinanalysisanddesignwill
increasetheacceptabilityofthenewsystem.Thisisachievedbyinvolvingtheuserinreviewing
theproductsofthedevelopmentcyclestages.Prototypingisusedtocheckthesystem
requirements.Theprojectm anagementdeterminestheprototypescope.Theimpactofthesystem
onthestaffisstudiedduringtheselectionofTechnicalSystemOptions,whichwillincreasethe
usabilityofthesystemfortheusers.Theusersparticipateinchoosingtheoptionsthatw illbe
implemented.Theprototypehelpstheuserstoacceptandusethenewsystem.Also,the
involvementoftheusersinthedialoguedesignincreasesthesystemusabilitylevel.Thelatest
versionofSSADMproposestheuseofSSM(SoftSystemsMethodolog y)intheearlyphases
(CCTA,1993).

2.3UMLversion1.3(1998)
 UML(Booch,1999)isanexpressivemodellinglanguagethatcoverseveryaspectsofthe
systemdevelopmentprocess.Itisextensibletoincludenewfeaturesthatwillemergeinthe
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developmentprocessthroughmanymechanismssuchasstereotypes,taggedvaluesand
constraints.UMLcanbeusedwithanyobject -orienteddevelopmentmethod.UMLcanbe
adaptedwithBusiness -OrientedSoftwareEngineeringprocess(BOEProcess)tocovermorefully
the modellingofenterprises.
BOEProcessandUMLcovermostofthehardsystemelements.Intheobject -oriented
paradigmthedataisencapsulatedwiththeoperationsintheclass,whichismodelledintheclass
diagram.Anactivitydiagrammodelsthebusines sprocess.Theprocessesaredescribedby
‘meansofactivities,whichcanbeactivesequentiallyorinparallelandforwhichbranchingand
synchronisationcanbedefined’(Oestereich,1999:61).Anactivitydiagramhasaswimlane
feature,whichisusedto partitiontheactivitiesintogroupsthatrepresentbusinessunitsthatare
responsiblefortheseactivities.However,theinterface,‘acollectionofoperationsthatareusedto
specifyaserviceofaclassoracomponent’(Boochetal.,1999:151),ism odelledinclassand
componentdiagrams.Theinterfaceismodelledeitherasaclasswithstereotypeof<<interface>>
intheclassorcomponentdiagramorasalollipopiconpositionedtoonesideoftheclassor
component.Finally,thesystemqualityism easuredbyusingprototyping.Duringtheanalysis
facet,thereisexplorativeprototypingtodefinetheapplicationdomainandtherequirementsof
theusers.Duringthedesignphase,anexperimentalprototypingisusedtoverifytheproposed
solutions.
UMLdoesnothaveanycomponentstomodeltheresourcesbutthedeveloperscanmodel
thembyusingthestereotypefeature.Theresourcescanbemodelledasclasseswithstereotype
<<resource>>.
BOEProcessalsodealswiththesoftsystemelements.Theproblem isidentifiedin
responsetotakeadvantageofanopportunityortoeliminateanydefectsintheorganisation.The
strategicplanningspecifiestheproblemsthatneedtobesolvedandassignsprioritiestothemto
identifytheirimportancetotheorganisa tion.Thedevelopmentprocessisusedtosolvethe
problemthathasthehighestprioritiesbygatheringinformationaboutit.BOEProcessalso
supportstheuserinvolvementduringthesystemanalysistogatherdatathroughinterviewswith
themandworkshop s.Thisdatawillbedocumentedinsomeformsuchasusecasemodels,CRC
(Class-Responsibilities-Collaborators)cardsortechnicaldictionaries.Theuserswillbeinvolved
intheexplorativeprototypestovalidatethesystemrequirementsandintheexperi mental
prototypestoverifytheusabilityofthefinalsystem.Thiswillencouragetheuserstoacceptand
usethesystemtoperformtheirtasksandminimisetheirresistance.Moreover,thenewsystem
sometimesneedstobeintegratedinanapplicationarea .Toachieveanefficientandreasonable
integration,thepointsofcontactwiththesurroundingprocessneedtobeanalysed.UMLusesthe
activitydiagramtointegratethenewsystemintotheorganisationalstructure.Throughthe
modellingofthebusiness processes,activitiescanbedividedintosub -activitiescalledswimlanes
(responsibilitylanes)whichallowassignmentstoberepresentedforanorganisationalstructure.
Modellingoforganisationalstructures,roleconceptsandprivilegescanbehandled intrivial
situations.Theemployeejobsatisfactioninvolvestwoaspects.
• Firstisfortheemployeeinthedevelopmentteamwhotriestosolvetheproblemand
implementthesystemintheorganisation.Hisjobsatisfactionwillbeinachievingthe
goalt hattheprojectmanagerassignedtohim.Theprojectmanagerassignsgoalsto
theemployeeswhoaresuitablefortheirskillsandresponsibilitiesandletsthem
choosethewaytoachievethesegoals.Ifanyproblemoccurs,theprojectmanager
willtrywith theemployeesconcernedtosolveit.Alsotheprojectmanageris
responsibleforevaluatingtheperformanceoftheemployeessoastomonitorand
identifytheirweaknessesandmotivatetheirperformance.
• Secondistheemployeewhowillusethefinaldev elopedsystem.Hissatisfactionwill
beincreasedifthesystemhelpshimtoperformhistaskinasuitablewaywithout
forcinghimtofollowrestrictedprocedures.Ananalystcollectsinformationaboutthe
problemanditsdomainthroughtheinterviewwith theusersofthesystemand
domainexperts.Heshouldconsiderthedifferentviews.Ifthereisanycontradiction
intheirviews,theanalystshouldresolvethem.Theprojectmanagershouldsupport
theteamworkratherthantheindividuals.
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Asaweakness BOEdoesnotincludeanysupportfortheemployee’svalues.

2.4UnifiedProcess(1999)
TheUnifiedProcessmethod(RationalSoftwareCorporation,2000)coversmostofthe
hardsystemelements.Itsupportsobject -orientedtechniquesasitsmodelsarebase donobject,
classandrelationshipconcepts.Intheobject -orientedparadigmthedataisencapsulatedwiththe
operationsintheclass,Suchdataismodelledintheclassdiagramwiththepersistentdatabeing
storedinadatabase.Anactivitydiagrammod elsthebusinessprocess.Anactivitydiagramhas
theswimlanefeature,whichisusedtopartitiontheactivitiesintogroupsthatrepresentthe
businessunits,whichareresponsiblefortheseactivities.Inaddition,theeventsaredepictedby
usingthei nteractiondiagramsthatarecollaborationdiagrams,sequencediagramsandactivity
diagrams.Whichdiagramisuseddependsontherequiredinformationanddetail.Forexample
thecollaborationdiagramisusedintheanalysissincethefocusisthenonthe requirementsand
responsibilitiesofclassesorobjectsandthesequencediagramisusedtodepictthechronological
sequencesofinteractionsinthedesign.
Theinterfacehastwotypes.
• Theuserinterface,whichpresentsthefunctionsoroperationstha tthesystemoffers
toitscustomersorusers.Thisinterfaceisconsideredintherequirementcaptureto
specifyandprototypetheuserinterfacesoftheusecasesofthedevelopedsystemto
understandtheinteractionsbetweenactorsandthesystem.These interfacesare
presentedbyusingscreensketchesonpaperorprototypetools.
• Theinternalinterfacesbetweentheclassesorsub -systems.Thisinterface,‘a
collectionofoperationsthatareusedtospecifyaserviceofaclassoracomponent’
(Boochet al.,1999),ismodelledinclassandcomponentdiagrams.
Theseinterfacesspecifytheoperationsthatareprovidedbythedesignclassesandsub -
systems.Thedesignclassthatoffersaninterfacemustalsooffermethodsthatrealisethe
operationsofthe interface.Asub -systemofferinganinterfacemustalsocontaindesignclassesor
othersub -systemsthatoffertheinterface.TheresourcesintheUnifiedProcessincludetime,cost
andthepeoplewhowilldevelopthesystem(workerisaUnifiedProcesst ermforarole)andthe
toolsthatwillbeusedto helpworkersperformtheirtasks.TheUnifiedProcessprovides
guidelinesthathelptheassignedpeopletodotheirtasksandproduce therequiredartefactsand
planforthenextphasesanditerations.The projectmanagerassignspeopletoworkersdepending
ontheirskills.Heshouldalsoprovidetheworkerswithsuitabletrainingonhowtousethetools.
Heshouldconsiderthenumberofiterationsineachphase,howlongeachiterationtakesandthe
total costofeachphaseandthefinalsystem.TheUnifiedProcesschecksthesystemquality
throughperformingsomeexplorativeprototypesintheinceptionandelaborationphasesand
severaltestsinthetestphasetoensurethatthesystemaccomplishestheuse rsrequirementssuch
astheintegration,configuration,negativeandstresstests.Finally,theUnifiedProcessdealswith
thebusinessissuesthroughdevelopingabusinessmodelthathelpstounderstandthefunctionality
ofthebusinesssystem.Businessm odellingissupportedbytwokindsofUMLmodelsnamely
usecasemodelsandobjectmodels( RationalSoftwareCorporation,1999). Abusinessusecase
modeldefinesthebusinessprocessesofacompanyintermsofbusinessusecasesandbusiness
actors.Abu sinessobjectmodeldefineshoweachbusinessusecaseisrealisedbyasetof
workers,workunits,businessrulesandotherregulationsimposedonthebusiness.Each
realisationofabusinessusecaseismodelledininteractiondiagramsandactivitydiagr ams.
TheUnifiedProcessmethodalsodealswiththesoftsystemelements.Theproblemis
definedasaresponsetotakingadvantageofanopportunitytoeliminateanydefectsinthe
organisation.Thestrategicplanningspecifies theproblemsthatneedtobe solvedandassigns
prioritiestothemtoidentifytheirimportancetotheorganisation.Thedevelopmentprocessis
usedtosolvetheproblemthathasthehighestprioritiesbygatheringinformationaboutit.In
additiontheUnifiedProcessencouragesuser involvementduringtherequirementscaptureby
gatheringdataorrequirementsthroughinterviewswiththemandparticipationinworkshops.
Theserequirementswillbedocumentedinusecases,businessordomainmodelsand
supplementaryrequirements.Theus erswillbeinvolvedincheckingtheartefactsoftheiteration
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andphases.Thiswillencouragetheuserstoacceptandusethesystemtoperformtheirtasksand
minimisetheirresistance.Moreover,theorganisationalstructure,goalsandpoliciesaredeal twith
inrequirementcapture.
TheUnifiedProcessisagenericprocessthatneedstobespecialiseddependingonmany
factorssuchasorganisational,domain,lifecycleandtechnical.Theorganisationalgoalsand
policiesaredocumentedinthebusinessm odelandsupplementaryrequirements.Thebusiness
modelis‘atechniqueforunderstandingthebusinessprocessesofanorganisation’(Jacobson&et
al.,1999).BusinessmodellingissupportedbytwokindsofUMLmodels:usecasemodelsand
objectmodels.T hebusinessusecasemodel,whichisdepictedasusecasediagrams,definesthe
businessprocessesasbusinessusecasesandcustomersasbusinessactors.Abusinessobject
modelspecifieshoweachbusinessusecaseisrealisedbyasetofworkerswhouse asetof
businessentities(ordersorinvoices)andworkunits.Thebusinessrulesandotherregulations
imposedonthebusinessareassociatedwiththesedifferentobjects.Thesupplementary
requirementsincludenon -functionalneedssuchasinterfaceand physicalrequirementsanddesign
andimplementationconstraints.Theimplementationconstraintscontrolthecodingor
constructionofasystem.Suchconstraintsinclude,forexample,requiredstandards,policiesfor
databaseintegrity,resourcelimitsand operationenvironments.Therearemanyfactors
contributingtotheemployee’ssatisfaction,forexample,projectfeasibility,riskmanagement,
teamstructure,projectschedule,projectunderstandabilityandsenseofaccomplishment.Project
feasibilityand freeriskprojecthelpemployeestoenjoytheirworks.Satisfactionisachieved
throughtheiterativeapproachthatallowsthefeasibilityofaprojecttobeassessedearlyandthe
mitigationofcriticalrisks.TheUnifiedProcessapproachrecommendsbuild ingadeveloping
teaminasmallgrouptoworkeffectively.Theprocessstructure(assessingarisk,developinga
sub-system,performinganiteration)andthesystemarchitecture(includingsub -systemsand
componentsandtheirinterfaces)permitthisandl ettheemployeesunderstandandobtainan
overviewofthesystem.Theeffectiveschedulingofaprojectassistsinincreasingtheemployees'
satisfactionbecausetheyareinvolvedwiththeendresultoftheirwork.Inaddition,theiterative
approachhelps theemployeestogetfrequentfeedbackabouttheirworkandprovidesclosure.
Suchfactorsincreasetheemployees’senseofaccomplishment.
Atthebeginningofthelifecycle,thereisalittleinformationabouttherequiredsystem.
Soaninitialteamma yincludetheprojectmanager,thearchitect,adeveloperexperiencedin
analysis,atestengineerandrepresentativesoftheusers.Suchateamisconstructedtodevelop
detailedinformationaboutthesystem.Thedifferentviewsoftheteammembersarein tegratedto
givethebestanswersforhelpindevelopingthesystem.Inthetransitionphase,theUnified
Processensurestheacceptanceofthesystembyperformingtheacceptancetest.Theacceptance
testisdonebyreleasingabetaversiontotheusersf orthemtoverifyandreportanyproblems,
defectsorobservationstothedevelopersforcorrection.Theacceptancetestconcludeswhenthe
systemmeetstheusersrequirements.Thedevelopersprovidetheuserswithdocumentationtouse
thesystemandtohe lpthemwithanyissuesregardingthenewsystem.Thiswillhelptheusersto
acceptandusethesysteminperformingtheirtasks.
AweaknessisthattheUnifiedProcessdoesnotincludeanysupportfortheemployee’s
values.
2.5SSM(1990)
SoftSystemsM ethodology(SSM)dealswithsomeelementsofhardsystemsaspects.
SSM(Checkland&Scholes,1990)supportstheactivitiesandprocessesthroughusinga
conceptualmodeltorepresenttheactivitiesoftherootdefinition.Theresourcescanalsobe
presentedintherootdefinitionandtheactivitiesmodelledcanberelatedtotheminthe
conceptualmodels.SSMvalidatesthequalitythroughdefiningmeasuresforactivitiesina
conceptualmodeloftheproposedsystem.Activitiesmonitorthesemeasuresandtak econtrol
actiontoimprovemattersintheproposedsystem.Inadditionthebusinessissuesareconsidered
asacombinationofthedifferentperceptionsintheconceptualmodelsthathelptoidentify
businesssystemoptionsanddefineacceptancecriteriaf orthedeliveredsystem.
 AsaweaknessSSMdoesnotsupporttheotherelementsofthehardapproachsuchas
data,eventsanddesigninginterfaces.
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Onthepositiveside,SSMdealswithalltheelementsofthesoftapproach.SSMmay
thereforebeusedtoimp roveourunderstandingofill -structuredproblems.Therichpicturemodel
isusedtorepresentthecomplexityofthehumanaffairsandtheproblemsituation.Thishelpsto
discusstheproblemsituationwiththepeopleinvolvedsoastogetaclearerpictur eofit.The
usersarealsoinvolvedingatheringinformationabouttheproblemsituationthroughinterviews
anddiscussionsintheworkshops.SSMprovidesthemeansfortheanalysttodiscussthesituation
intheusers’owntermsusingtherootdefinition sandconceptualmodels.Theuserswillbe
involvedinchoosingtheactivitiestoconstructaconsensusfortheprimarytaskmodelrequiredin
defininginformationforasystemthataccommodatesthedifferentusers’viewpoints.The
techniquealsoencourage sdebatetodefinetherequiredchangestoimprovethesituation.
MoreoverSSMusestherichpicturetechniquetomodeltheorganisationalstructure,goalsand
policiesintheproblemsituation.Theprimarytaskmodelisusedtodepictthemainroleofthe
organisation.Thejobsatisfactionoftheemployeesisachievedthroughtheirinvolvementinthe
debatetocomparetheconceptualmodelsandtherealworldandspecifythedifferencesand
changesnecessarytomatchthescenariosmoreclosely.Inaddition, SSMdealswithdifferent
perceptionsoftheproblembyselectingthemostrelevantsetoftheperceptions.Conceptual
modelsofsystemactivitiesarethendevelopedtodepicttheseperceptions.Thesemodelsare
combinedinwaysthataccommodatethediffer entperceptionsandmayextendtoreconcile
conflictingconcernsorneeds.SSMdocumentstheemployee’svalueinwhatistermed Analysis
Two, whichdefinestheroles,norms,andvalues.Aroleisa‘socialpositionrecognisedas
significantbypeopleinth eproblemsituation’(Checkland,1990).Aroleischaracterisedbythe
expectedbehavioursofobjects,sometimestermednorms.Actualperformanceinarolewillbe
judgedaccordingtolocalstandardsorvalues.Soaftereachinterview,discussionorexamin ation
ofadocument,anexchangeofexperiencesneedstobemadeandtheroles,normsandvalues
inferred.Finally,theacceptanceofthemethoddependsontheresultofaproject.Iftheproject
achievestheusers’requirementsthatwillencouragetheuse rstousethesystem.Theusers’
involvementthroughouttheprojectencouragesthemtoacceptthesystemandtouseit.

3 TheWorkflowApproach(1996)

Theworkflowmanagementtechnology(Jablonski&Bussler,1996)introducesnew
qualitiesintothetasko fcombiningthepeople,organisationandprocessestoforma valuechain.
Suchachainisamanagementterminologyforastringofcompaniesworkingtogethertosatisfy
marketdemands.Thevaluechaintypicallyconsistsofoneorafewprimaryvalue(produ ctor
service)suppliersandmanyothersuppliersthataddontothevaluethatisultimatelypresentedto
thebuyingpublic. W orkflowmanagementisintendedtoimprovethequalityoftheserviceor
product.
Workflowsystemsareusedto‘documentandcontr olthetransitionsbetweentasksina
processandbringtogethertheresources(humanandinformation)neededtocompleteeachtask’
(StarkandLachal,1995).Theybindandintegratethecriticalfactorsoftheenterprisesuchas
people,organisationand processes.Workflowmanagementhastakenfunctionalityoutofthe
applicationprograms.Itprovidesasystematicapproachtoturnislandsofautomationintoan
effectiveandefficientforcewithvaluablecommercialimpact(JablonskiandBussler,1996).
Theadvantagesofworkflowsystemsaresavinglabourandpaper,reducing‘deadtime’
inprocessesandimprovingtheirquality.Workflowsystemsshouldprovideprocessmanagement
facilitiesthatallowchangingprocesseseithertomakethebestuseofavailable resourcesorto
respondtochangingneeds(StarkandLachal,1995).
JablonskiandBussler(1996)citethreedefinitionsofworkflowmanagementsystems.
Thefirstdefinitionisfromtheconsultingarea.andLavery(1991)definestheworkflow
managementas:
‘aproactivecomputersystemwhichmanagestheflowofworkamongparticipants,
accordingtoadefinedprocedureconsistingofanumberoftasks.Itco -ordinatesuserandsystem
participants,togetherwiththeappropriatedataresources,whichmaybeacc essibledirectlybythe
systemoroff -line,toachievedefinedobjectivesbysetdeadlines.Theco -ordinationinvolves
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passingtasksfromparticipanttoparticipantincorrectsequence,ensuringthatallfulfiltheir
requiredcontribution,takingdefaulta ctionswhennecessary’.
Thisdefinitionincludessomeoftheworkflowmanagementelementssuchastasks,
participants,dataresourcesandtaskproceduresthatcontroltheperformingofthetasksbythe
participants.
Theseconddefinitionisfromtheresea rchdomain.Reinwald(1994)definesthe
workflowmanagementsystemas’anactivesystemthatmanagestheflowofbusinessprocesses
performedbymultiplepersons.Itgetstherightdatatotherightpeoplewiththerighttoolsatthe
righttime’.Thisdefi nitionaddsotherworkflowmanagementelementssuchastoolsandthe
optimalexecutiontime.
Thethirddefinitionisfromtheindustrialarea.TheWorkflowManagementCoalition
(1993)definesthe workflowmanagementsystemas‘onewhichprovidesprocedural automation
ofabusinessprocessbymanagementofthesequenceofworkactivitiesandtheinvocationofthe
appropriatehumanand/orITresourcesassociatedwiththevariousactivitysteps’.Thisdefinition
placesemphasisontheworkandtheagentsthat willperformit.
3.1WorkflowManagementOrigins

Somesoftwaretechnologieshaveaffectedthedevelopmentoftheworkflowmanagement
suchasofficeautomation,databasemanagement,e -mailandothertechnologies.Office
automationisconsideredthemainor iginoftheworkflowmanagementapproach.Therearesome
officeinformationsystemrequirementsthatcanbeappliedintheworkflowmanagementsystems
suchasschedulingactivities,functionintegration,personnelassistanceandtaskmanagement.In
theear lydaysoftheworkflowmanagement,somesystemsweretailoredforuseinoffice
environment.Indatabasemanagement,someresearchhasbeendonetodealwiththetransactions
intheworkflowmanagementsystems.
• First,itisnecessarytodealwithEvent -Condition-Action(ECA)inactivedatabases
tohandletasksinworkflowmanagementsystems.
• Second,thereistheextendedtransactionmodeltohandlethefailureandexecution
atomicityoftheworktasks.
Workflowmanagementsystemssharesomecharacterist icswithe -mailsuchasactively
usingroutinginformation.Documentmanagementaffectsworkflowmanagementsystems
throughmanagingtheworkdocuments.Thereislittleeffectofsoftwareprocessmanagementon
theworkflowmanagementsystem.Inaddition,t hebusinessprocessmodellingincludesseveral
aspectssuchaseconomy,technologyandcomputer -orientation.Thescopeofworkflow
managementsystemsisalsosowidethattheycanbeconsideredasanenactmentinfrastructure
forbusinessprocessmodelling. Finally,enterprisemodellingandarchitecturerequiresaglobal
andprocess -centricviewsoworkflowmanagementsystemsshouldconsiderincludingallaspects
ofapplicationsystemratherthanpartialaspects(JablonskiandBussler,1996).

3.2WorkflowM anagementTechnologyGeneration

Theworkflowmanagementtechnologyhasseveralphases.
i. Thebeginningphaseiswhereexperienceswithacademicandcommercialprototypeshave
tobegained.
ii. Theconceptualphaseiswhereconceptualworkisdone.Conceptualmo delsand
architecturearedeveloped.Designmethodologiesarefirstestablishedinthisphase.
iii. Theproliferationphaseiswheretheworkflowmanagementtoolsarewidelyspread.
iv. Thestandardisationphaseiswherenormsandstandardsaredeveloped.
Also,the rearethreestagesofthedevelopmentoftheworkflowmanagementapproachina
particularbusiness:
i. Thehome -grownstageiswherethereisalackofworkflowmodel
 9
ii. Therudimentarystageiswherethereisanautonomousworkflowengine,whichexecutes
thew orkflowmodels,butwhichisdefinedindependentlyfromtheapplicationprograms.
Changesarerestricteddependingontheworkflowmodelandtheexecutionengine.
iii. Thedynamicstageiswheretheworkflowmodelcanbeadjustedtonewapplication
requirements.Alsotheworkflowmanagementsystemarchitecturecanbeadaptedtonew
hard-and-softwareinfrastructures(JablonskiandBussler,1996).

Mostoftheworkflowtoolsuseoneofthefollowingtwoarchitectures.
1) Electronicformsprovidetheinterfacefortas ks.Theseformsaretransportedthroughtask
stagesusingmessages.Thistypeofproductsupportsthebuildingofapplications,whichare
usedtogettheworkdone.
2) Externaltaskapplicationsprovidetheinterfacesfortasks.Theprocessenvironmentis
controlledbyaworkflowengine,whichkeepstrackoftheprogressofeachinstanceofthe
process.Thistypeofproductprovidessophisticatedprocessmanagement.

Workflowsystemsareusedwellwhenthefiveconditionsbelowhold.
1) Processeshaveexplicitco mponenttasks.
2) Rulesdeterminethelogicoftransitionsbetweentasks.
3) Tasksusedigitalinformationresources.
4) Tasksneedtobecommunicatedtoworkers.
5) Thereisaneedforprocesscontrol(StarkandLachal,1995).

JablonskiandBussler(1996)alsointro ducedacomprehensiveworkflowmodel,whichis
calledMobileWorkflowModel.Itisacomprehensivemodel,whichisconsideredasareference
modelfortheclassificationandassessmentofotherworkflowmodelsandarchitecture.Ithasfive
essentialperspe ctivesandsixadditionalperspectivesforotherpurposes.
1) Functionalperspective.
Fromthisanglewedefinewhathastobedone.Thisconsistsofeitherelementaryor
compositeworkflows.
2) Operationalperspective.
Fromthisanglewedefinetheworkflowope rationswhichareimplementedbyapplication
programs.
3) Behaviouralperspective(controlflow).
Fromthisanglewedefinetheexecutionorderofworkflows.Itisoptimaltospecifyonly
thoseexecutionorderdependencies,whicharefundamental,evenifonly apartialordering
results.Anexecutionorderspecifiesthecontrolflowdependenciesbetweenthesub -workflowsof
aworkflowindependentfromdataflowdependencies.Atruntimebothcontrolflowanddata
flowhavetobeconsideredwhenexecutionorder ofsub -workflowsisdetermined.
4) Informationalperspective.
Fromthisanglewedefinethedatarequirementsintheworkflowmanagementsystem.There
aretwotypesofdata.Firstiscontroldata,whichisusedbytheworkflowmanagementsystemto
controlthe executionofthedifferentworkflows.Secondisproductiondata,whichisexternal
datathatcanbeusedbyworkflowmanagementsystem.
5) Organisationalperspective.
Fromthisanglewespecifywhoisresponsibleforperformingthedifferenttasks.
6) Causalityperspective.
Fromthisanglewe describetherationalesforthespecificationofaworkflowandforthe
executionofaworkflowinstance.Thisareaincludesbusinesspolicies,enterprisestrategiesand
legalbusinessrules,whichregulatethedefinitiono ftheworkflowtypes.
7) Integrityandfailurerecoveryperspective.
 Fromthisanglewedefinetwotypesoffailuresinworkflowmanagementsystems:semantic
andsystem:
i. SemanticFailures
 Theyareapplicationareadependent.
ii. SystemFailures
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 Theyaretechni calproblems.Theyaffecttheexecutionoftheworkflowinstances,which
couldnotproceedwithoutrunningarecoverymechanism.Theyarecausedbyerroneousprogram
code,apowerfailure,ahardwarefailure,abaseservicesoftwarefailureoranetworkfa ilure.The
workflowmanagementsystemcannotmodelthesystemfailures.
8) Qualityperspective.
Thequalityperspectiveincludesseveralaspects.Thecostandtimewillberestrictedinthe
qualityperspective.Ahighqualityworkflowinstanceexecutionwill notconsumeexcessivetime
andsystemresources.Dataisneededtoassessthequalityofaworkflowtypespecification.One
methodistocompileworkflowinstanceexecutionsasmaybefoundinalogfile.Thisdatais
analysedtofindexecutionbottleneck, resourceintensiveworkflowstepsandlong -running
workflows.
9) Historyperspective.
Fromthisanglewe buildanaudittrailforeachworkflowinstance.Theaudittrailhas
informationaboutwhathappenedwhileaworkflowwasperformed
10) Securityperspective.
Securityisconcernedwiththeresponsibilitytoaccessanobject.Therearemanyissuesthat
determinetheaccessrightfortheusersuchashisresponsibilityfromtheorganisation
perspective,thesecurityreasonsandorganisationalpolicies.Thisdoes notcauseanyproblemas
longastheyagreeonwhoisallowedtoperformtheworkflowoperation.
11) Autonomyperspective.
Thisperspectiveisglobal.Ithasthreeaspectssuchasmobility,distributionandexecution
threads.

JablonskiandBussler(1996) als opresentedtheruntimeinfrastructure,whichconsistsof
implementationmodel,implementationarchitectureandimplementation.Theimplementation
modelincludesthefunctionalcomponents,whichformtheconceptualbasisfortheruntimepart
ofaworkflo wmanagementsystem.Itdescribestheworkflowcomponentsandtheprotocols
betweenthem.Theimplementationarchitecture,whichisusedtoenactthefunctional
components,hasthreeaspectssuchasthefunctionalcomponents,databasesandcommunication
mechanisms.Theimplementationinfrastructureisthenimplementedusingtheavailable
techniquesandtools.

4TaxonomyforWorkflowSystems

Table1identifiestheworkflowfeaturesthatformthebasisofourtaxonomy.Thenotes
followingthetableprovide furtherdetailsofeachfeature.
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Approach

Features
WORKFLOW
1) Concerns Workflowmanagementsystemsaimtoimprovetheefficiency
andtheeffectivenessofacompanythroughtheimprovement
ofitsbusinessprocess.
2) Methodst ructure Anapproachhastwoparts:
A) Business-orientedpart.
i. Enterpriseplanning.
ii. Businessareaanalysis.
iii. Reconstruction.
B) System-orientedpart.
i. Systemspecification.
ii. Moduleprogrammingandtesting.
iii. Systemintegrationandtesting.
3) Datagatheringmeans  A) Interviewsanddiscussionswiththedomainexperts.
B) Interviewsanddiscussionswiththeusers.
C) Examiningtheorganisationdocuments.
4) Peopleinvolved  A) Organisationmanagement.
B) Domainexperts.
C) Users.
D) Developers.
5) Notations Therearenospecificnotationsfordescr ibingtheworkflow
managementsystem.
6) Decomposition Aworkflowmanagementsystemsupportsabusinessprocess
thatcanbedecomposedintotasks.
7) Policies Theyarestoredintheorganisationperspectiveinthe
comprehensiveworkflowmodel.
8) Reuse Itisnec essarytosupportreusabilityintheworkflow
managementsystemsthroughthereuseoftheexisting
informationandartefactsintheenterprisetodescribethe
workflowspecifications.Also,workflowmanagementsystem
canreusescripts,definitionandsub -workflowsthatcanbe
usedindifferentworkflows.
9) Adaptability Itisachievedthroughtheuseofdynamicmodellingwhich
specifiesaprocessduringtheruntime.
10) Flexibility Flexibilityoccursonusingcontrolflowratherthanconcrete
flowandusingady namicmodelratherthanastaticone.
11) Exceptionhandling  Itisdonebyusingevent -handlercapabilitiesorthehuman
intervention.
12) Methodoutput  Theoutputisaworkflowmanagementsystemforaspecific
deploymentareaoracomprehensiveworkflowmanagem ent
systemthatcoverstheentireenterprise.
13) CASEtool  Therearetwokindsoftoolsthatareusedwithworkflow
managementsystemnamely,buildtimetoolsandruntime
tools.
14) Qualityassurance  Workflowmanagementsystemssupportthequalityofa
processthroughidentifyingtheprocessrulesandtheweakest
partsinit.Also,workflowsystemsreduceredundantdata
entryandtimeconsumingindataretrieval.
Table1:FeaturesoftheWorkflowApproachthatformtheBasisofourTaxonomy:
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4.1NotesonTaxo nomy
1) Concerns
Workflowsystemsaimtoimprovetheefficiencyofacompanythroughlowercosts,a
highercapacityforworkload,agreatereffectivenessthroughstandardisationofproceduresand
theoptimisationofperformanceinaspectssuchasprocesscont rolandprocessmanagement
Workflowsystemsprovidecomputersupportforprocesslogic.

2) Methodstructure
JablonskiandBussler(1996)introduceanapproachforworkflowmanagementsystems.It
consistsoftworealms.Thefirstoneisthebusiness -oriented realm,whichdomainexpertsdeal
withandtheotheristhesystem -orientedrealmwhichinformationtechnologyexpertsdealwith.
Thebusiness -orientedpartconstitutesenterpriseplanning,businessareaanalysesand
reconstructionphases.Theenterprise -planningphaseidentifiesgoals,objectives,business
strategiesandbusinessareas.Thebusinessareaanalysesinvestigatetheconsideredbusiness
processbyusingadescriptivemodel.Thereconstructionphaseaimstodetailandcompletethe
descriptivemod eltosmooththetransitiontothesystem -orientedpart.Itneedssupportfromboth
domainexpertsandinformationtechnologyexperts.Theresultofthisphaseisaconstructive
model,whichdescribesbothdomain -orientedandsystem -orientedinformationus ingan
implementation-independentlanguage.Theentitiesoftheconstructivemodelaredefinedand
theirrelationshipsareoutlined.
Thesystem -orientedpartconsistsofthreephases:1)systemspecification,2)module
programmingandtestingand3)system integrationandtesting.Inthesystemspecificationphase,
thedetailsabouttheselectedimplementationmethodarespecified.Theresultofthisphaseisan
implementationmodel,whichdescribeshowtheapplicationsystemwillbeimplemented.Inthe
moduleprogrammingandtesting,themodulesarecodedbyusingaspecificcomputerlanguage
andeachmoduleistested.Thefinalphaseisthesystemintegrationandtestingwherethe
differentsystemmodulesareintegratedandthefinalsystemistestedagain stitsrequirements.

3) Datagatheringmeans
Therearemanywaystocollectdatafortheworkflowmanagementsystemsuchasinterviews
anddiscussionswiththedomainexperts,interviewsanddiscussionswiththeusersandexamining
theorganisationdocuments .

4) Peopleinvolved
Therecanbemanypeopleinvolvedindevelopingaworkflowmanagementsystemsuch
asorganisationmanagement,domainexperts,usersandsystemdevelopers.

5) Notations

Thereisnospecificnotationfordescribingtheworkflowmanagements ystem.

6) Decomposition
Workflowsystemsaimtosupportandimprovethebusinessprocess,whichcontains
severalaspectssuchasitslogic,itsneedtohandlehumanandinformationresourcesandto
performitstasksandtomanageprocessesinanoverallmann er.Theprocessisdecomposedto
tasks.Ataskis‘justasteporastageinaprocess’(Ovum,1995).Mostworkflowsystemshave
animplicitviewofatask,whichhasthreeelements:theuseofapplicationresource,asingle
person’seffortandonetimei nterval.

7) Policies
Policiesarestoredintheorganisationperspectiveinthecomprehensiveworkflowmodel.
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8) Reuse
Itisnecessarytosupportreuseinworkflowsystemsthroughreusingtheexisting
informationandartefactsintheenterprisetospecifythe workflowspecificationsandthereuseof
scriptsanddefinitionsofotherworkflows.Someworkflowsystemsidentifytherepeated
activitiestoformsub -workflowsthatcanbeusedindifferentmainworkflows.

9) Adaptability
Theuseofdynamicmodelling,whic hspecifiesthetasksofaprocessduringtheruntime,
helptodesignanadaptablesystemthatcanreacttoeventsthatoccurwhentheprocesshas
started.

10) Flexibility
Onefeatureoftheflexibilityinworkflowsystemsisthedifferentflowsbetweentask sin
aprocess.Therearetwokindsofflownamelyconcreteflowandcontrolflow.Theconcreteflows
areusedtotransmitforms,dataordocumentsbetweentasks.Inthistypeofflow,thetasksofthe
workflowusethecontentresourceswithdifferentstat esthatchangethroughtheprogressofthe
tasksdefinedwithintheprocess.Soitisinflexibletodesignworkflowsinwhichdifferenttasks
usedifferentcontentresources.Itisdifficulttodealwithparallelismthatrequiresasplitandjoin
oftheco ntentresourcesassociatedwiththeprocess.However,inthecontrolflowsthetaskscan
usedifferentcontentresources.Sothecontrolflowsaremoreflexiblethantheconcreteflows.
Thereisflexibilityindefiningaprocessbyusingadynamicmodelin steadofastaticone.
Inthestaticmodel,thetasksinaprocess,theresourcestheyuseandtherulesthatcontrolthe
transitionbetweeneachtaskmustbedefinedatdesigntime.Inthedynamicmodel,thedefinition
ofaprocessanditstasksisdoned uringtheruntime.

11) Exceptionhandling
Someworkflowsystemsuseevent -handlingcapabilitiestodealwitherrorandexception
situations.Otherwisethehumanuserhastointerveneduringtheexecutionoftheworkflow
instanceandcorrectthefailure.

12) M ethodoutput
Theoutputisaworkingworkflowmanagementsystemthatcanbeusedinaspecific
deploymentareaoracomprehensiveworkflowmanagementsystemthatcanbeusedbythe
enterprisetocoverseveraldeploymentareassuchasaccounting,humanreso urcesandother
applications.

13) CASEtool
Aworkflowmanagementsystemhastwostages:buildtimeandruntime.Thebuildtime
partallowsamodellertospecifyallaspectsoftheworkflows.Thentheworkflowsareexecuted
bytheruntimepartofthesyste m.
BuildTime:
Theconceptualpartofthebuildtimeistheworkflowmodel,whichcontainsall
informationtodescribeaworkflow.Thetoolsthatsupportthebuildtimeareasfollow:
i. Aworkfloweditorisusedtodefinetheworkflow.
ii. Aworkflowlanguageco mpilerisusedtocompilethelanguagetochecktheintegrityofthe
specifiedmodel.
iii. Simulatorandanimatortoolsareusedtovalidatethespecifiedworkflows.
iv. Administrationtoolsareusedtomanagetheworkflowsandstoretheirinformationina
database,libraryorrepository.
RunTime:
Themainpurposeoftheruntimeistheexecutionofworkflows.Therearesometools
thatsupportruntimeasfollow:
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i. Monitortoolsareusedtoobserveandcontrolprogressofworkflowexecution.
ii. Analysistoolsareusedt oassesstheeffectivenessandefficiencyofworkflowexecution.
iii. Administrationandconfigurationtoolsareusedtomanagetheexecutioninfrastructure.
iv. Theworklistmanageroffersworklists,whicharetheuserinterfacestotheworkflow
managementsystem.

14) QualityAssurance
Workflowsystemssupportthequalityofaprocessthroughidentifyingtherulesthatare
enforcedduringtheperformingofaprocess.Theprocessmanagementoftheworkflowsystems
supportstheprocessimprovementbyhelpingthemanage rstoidentifyitsweakaspects.
Workflowsystemshelptoreduceredundantdataentryandtimeconsumedindataretrieval.
5ComparisonofWorkflowApproachwithOthers

 Workflowsystemssupportmostofthehardsystemapproachelements.Theysupportdata
throughtheuseofthedatabase.Therearetwoarchitecturestodesigntheworkflowsystems.The
firstarchitectureisaform -basedarchitecturewheretheformistheessentialpartoftheworkflow
system.Theformismovedfromoneusertoanothertoper formtherequiredtasksoftheprocess.
Thedataoftheformfieldsareconnectedtoadatabasethatstoresanddisplaysthedata.The
secondsortisanengine -basedarchitecturewheretheworkflowenginecontrolsandmanagesthe
processanditstasks.All dataoftheworkflowmanagementsystemarestoredinadatabase.Such
dataarepassedbyusingparametersorvariables(StarkandLachal,1995).Workflowsystems
alsosupportevents.Therearetwotypesofevents:internalandexternal.Theseeventstrigg erthe
initiationorexecutionoftheprocessinstancetohandlethem.Someworkflowsystemsthat
supportthedynamicmodelhaveanevent -handler,whichdealswithspecifyingthenexttaskin
theprocesspath.
Theprocessisthecoreoftheworkflowsyste m.Theessentialobjectiveoftheworkflow
systemsistosupporttheprocessandoptimiseitsperformance.Intheform -basedarchitecturethe
logicoftheprocessisattachedwiththeformwhichistransmittedbetweenusers.Thelogicofthe
processandit stasksarewritteninascriptlanguage.Ontheotherhand,theengine -based
architecturestoresprocessdefinitionsandthestatesofprocessinstancesinadatabase.In
workflowsystems,therearedifferenttypesofinterfacesthathelptocommunicatew iththeirparts
variables(StarkandLachal,1995).TheWorkflowSystemCoalitionidentifiesfivetypesof
interfacesasfollow:
i. Processdefinitiontoolsinterface.
ii. Workflowclientapplicationinterface.
iii. Invokedapplicationinterface.
iv. Workflowinteroperab ilityinterface.
v. Administrationandmonitoringtoolsinterface(JablonskiandBussler,1996).
Theseinterfacescanbeusedwiththeengine -basedarchitecture.Ontheotherhand,theuser
interfaceintheform -basedarchitectureistheform.Someworkflows ystemsprovide
ApplicationProgrammingInterface(API)functionlibrariesthatareusedtodevelopanew
interfacefortheworkflowsystemtofitintothecommoninterfacethatisusedinthe
organisationvariables(StarkandLachal,1995).
Inaddition,w orkflowsystemshavetwotypesofresources:humanandinformation.
Workflowsystemssupportthequalityofaprocessthroughidentifyingtherulesthatthe
workflowsystemsareforcedtofollowinperformingtheprocess.Alsotheprocess
managementofthe workflowsystemssupportstheprocessimprovementbyhelpingthe
managerstoidentifytheweakaspectsinit.Workflowsystemshelptoreduceredundantdata
entry andthetimeconsumedinhandlingthedata (StarkandLachal,1995).Workflow
systemssuppor tthebusinessissuesthroughthesupportoftheprocessesoftheorganisation.
Theorganisationbusinessdependsonitsprocessesthatshouldbecarriedoutinoptimalway
toachievetheobjectivesoftheorganisation.Intheform -basedarchitecture,the processlogic
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isattachedwiththeform.Whileintheengine -basedarchitecturetheprocesslogicisfoundin
theworkflowengine.
Workflowmanagementsystemssupportallsoftsystemaspects.Theorganisation
problemisidentifiedintheenterpriseplannin gandbusinessareaanalysis.Itisnecessaryto
identifyiftheproblemneedsaworkflowsystemapproachtosolveitornot.Workflow
systemsaresuitableforprocessesthathavethefollowingcharacteristics:
i. Processeshaveexplicitcomponenttasks.
ii. Rulesdeterminethelogicoftransitionsbetweentasks.
iii. Tasksusedigitalinformationresources.
iv. Tasksneedtobecommunicatedtoworkers.
v. Thereisaneedforprocesscontrol(StarkandLachal,1995).
Themanagementofworkflowsystemsshouldsupportuserinvo lvementindevelopingthe
systemsbecauseworkflowsystemshaveaprofoundeffectontheusers.Theusersshouldbe
consultedtoimplementtheworkflowsystemsanddevelopapilotsystemtodiscovertheimpact
ofthesystemonthem.Workflowsystemsalsod efinetheorganisationthroughanorganisational
structureandanorganisationalpopulation.Anorganisationstructuredefinesallelementsofthe
organisation.Ontheotherhand,anorganisationpopulationspecifiestheactualentitiesthathold
thediffe rentpositionsintheorganisation.Theenterpriseplanningandbusinessareaanalysis
phasesidentifytheareawheretheworkflowmanagementsystemcanbeimplementedtoachieve
theorganisationgoalsandobjectives.Theorganisationpolicycanbespecif iedforeach
workflowoperationtodefinetheeligibleagentandtherulestoperformit.Allthesedataare
storedinadatabasetobeusedbyworkflowmanagementsystem(JablonskiandBussler,1996).
Aworkflowsystemusesoneoftwomodelstoassignwo rktotheemployees:
• Firstisthesystem -offermodelinwhichthesystemofferstaskstoemployeeswhoarethen
freetoacceptthemornot.
• Theotheristhesystem -delivermodelinwhichthesystemassignsthetaskstousersdirectly.

Thesystem -delivermodelmayprovidewaysinwhichusersreject,evade,delegateor
otherwisetransferresponsibilitiesofwhichtheyarenotified.Thesystem -offermodelisusedto
balancetheworkloadbetweenusers.Workflowsystemsmayimpactontheemployeesbecause
oneoftheobjectivesofimplementingworkflowsystemsistoreducethestaffandcontroltheway
thattheemployeesperformtheirwork.Butthisdoesnotoccureverytimethataworkflowsystem
isintroduced.More staffmayberequiredtodealwithcustomer activitiessuchassalesand
customerservicesandtheimprovedoperationmayencouragetheorganisationtotakeonan
increasedworkload.
Furthermore,Workflowsystemscouldsupportdifferentpointofviewsthroughdefining
differentpathstoperformap rocess.Employee’svaluecanbestoredintheorganisation
populationwhenspecifyingtheactualentitiesforeachroleintheorganisation.Workflow
Systems'acceptabilityandusabilitywillincreaseiftheworkflowsystemssolveworkers’
problemsandthe businessproblemssuchasworkbacklogs,lostinformationandthedifficultyof
gettingtherightinformation(StarkandLachal,1995).Theservices,whichrelatetouserrequests,
mustbeefficienttosatisfytheirusers.Soitisrecommendedtodoapil otdesignandtryittosee
itseffectontheusers’environment(JablonskiandBussler,1996).

6ComparisonofDifferentMethodologiesusingtheWorkflowTaxonomy
Table2comparesthedifferentmethodologiesintermsofthetaxonomydeterminedearlierfo r
workflows.
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Table3comparesthedifferentmethodologiesintermsofaspectsofboththesoftan dhard
systemapproaches:
Thistableincludeshardsystemaspectssuchasdata,events,processes,interfaces,resource
andquality(Longworth,1992a;Longworth,1992b)andsoftsystemelementssuchasproblem
identification,userinvolvement,organisation alstructure,goalsandpolicies,employeejob
satisfaction,differentviews,employee’svalues,andsystemacceptabilityandusability
(Checkland&Scholes,1990).Also,therearemanyproblemsthatthehardapproachescouldnot
dealwithsuchasquality andproductivity.Thequalityproblemsareincorrectproblemhandled,
neglectofwiderorganisation,incorrectanalysisandwrongreasons.Theproductivityproblems
areuserschangingtheirrequirements,theimpactofexternaleventstochangerequirements ,
unfeasibleimplementationplansandpoorprojectcontrol.Thesoftsystemapproachtriestosolve
someoftheseproblemsbyplacingemphasisoninvestigatingtheproblemsituationusinga
varietyoftechniquestodeterminetheorganisationalpoliciesand goals.Inadditionthesoft
approachfocusesonwiderissuesinthesocialcontextwhichmayinfluencethenatureofthe
problemsolutionsuchastheorganisationalstructure,employeejobsatisfaction,employee’s
valuesandthesystemusabilityandaccep tabilityincludinguserinvolvement(Flynn,1998).
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7Conclusions
Thedifferentmethodologiesthatareusedfordevelopinganinformationsystemdealwith
thehardandsoftsystemsaspects asfollows.
TheOrganisationalProcessModelling(OPM)isasimplemethod,whichhandles
principallytheinteractionsbetweenagentsastheyachievetheirgoalsformodellingthe
organisationalprocess.Itdealswithsomeaspectsofthehardsystemapproa chandmostof
thesoftsystemissues.ForthelatteritusessomeoftheSoftSystemsMethodology(SSM)
techniquestodealwiththeproblem.Themosttellingcriticismofthismethodisitslackof
facilitiesforrepresentingdatastructures.
StructuredS ystemsAnalysisandDesignMethod(SSADM)isadetailedmethodwhich
coversalmosteveryelementoftheinformationsystem.Itdealswitheveryaspectofthehard
systemissuesbutonlysomeofthesoftsystemissues.So,thereisatrendinthelatestver sion
oftheSSADMtouseSSMintheearlyphases.
UnifiedModellingLanguage(UML)isanexpressivemodellinglanguagethatcoversall
aspectsofthesystemdevelopmentprocess.UMLcanbeusedwithanyobject -oriented
developmentmethod.First,itwasuse dwithBusiness -OrientedSoftwareEngineering
Process(BEOProcess).Then,itwasusedintheUnifiedProcess.Bothofthemethodscover
mostofthehardsystemaspectsandsomeofthesoftsystemsaspects.NeitherBEOProcess
northeUnifiedProcesssuppo rtstheemployee’svalues.
Finally,SoftSystemsMethodology(SSM)dealswithsomeelementsofhardsystem
aspectsandallofthesoftsystemaspects.SSMdoesnotsupporthardsystemaspectssuchas
datastructures,eventsandthedesignofinterfaces.
Itcanbeconcludedthatthereisnomethodologythatcoversalltheseaspects.Soitis
advisableorrecommendedtocombinesomeofthesemethods.SSMisusedtodealwithsoft
systemissuesandtheothermethodssuchasSSADMandUMLareusedtocoverthe hard
systemissues.SSMisusedasafront -endmethodtodevelopaninformationsystemora
workflowsystem.
Workflowsystemsareusedtodocumentandcontroltheorganisation’sprocessesthrough
combiningthehumanandinformationresourcesoftheorgani sation.Sothedevelopmentofa
workflowsystemneedsamethodtodealwithboththehuman(soft)andinformation(hard)
issues.ThecombinationoftechniquessuchasUMLandWorkflowisthesubjectofafuture
report.
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GlossaryofModellingTerminology

BOE:Process:Business -OrientedSoftwareEngineeringProcessinobject -orientedparadigm
BSO:BusinessSystemOptioninSSADM
CM:ConceptualmodelinOPM
CRCcards:Class -Responsibilities-Collaboratorscardsinobject -orientedparadigm
DFD:DataFlowDia graminSSADM
ELH:EntityLifeHistoryinSSADM
ERD:EntityRelationshipDiagraminSSADM
LSDM:SSADMCASEtool
OPM:OrganisationalProcessModelling
P2E:ProcessforProcessEvolutioninOPM
RAD:RoleActivityDiagraminOPM
RC:RequirementsCataloguein SSADM
SSADM:StructuredSystemsAnalysisandDesignMethod
UML:UnifiedModellingLanguage
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